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{54} MANUFACTURE OF DIAPHRAGM FOR SPEAKER 

{57)Abstract: 

PURPOSE: To save manufacturing cost with a simple manufacturing 
method and to obtain a flat sound pressure chracteristic in a 
listening sense. 

CONSTITUTION: Four triangle notches 17 are formed to a barrel 10 
to divide the barrel into four sectorial barrel pieces 11, they are set 
to a metallic die and the cone shape of the barrel 10 is formed at the 
same time when an edge 12 is injection -molded. Furthermore, each 
of the divided barrel pieces 1 1 is connected by the edge member 
with a large internal loss. Moreover, a film 10A is stuck to the barrel 
10 to enhance water-proof effect. The forming of the barrel 10 
before being set to the metallic die is not required and the process of 
manufacture is simplified. The resonance sharpness having been 
produced conventionally is decreased and crests and troughs in the 
sound pressure characteristic are smoothed, then a flat sound 
pressure characteristic in a listening sense is obtained and the 
characteristic of a speaker is easily controlled. 
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* NOTICES * 



JPO and SNPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2." "" : shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim{5)3 

[Claim 1]A manufacturing method of a diaphragm for loudspeakers characterized by joining between said two or more 
members with said edge materia! while putting in in a mold the body beforehand divided into two or more members, 
carrying out injection molding of the edge material and forming an edge part in the moid. 

[Claim 2] A manufacturing method of the diaphragm for loudspeakers according to claim 1, wherein said body is divided 
radially. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial ApplicationlThis invention relates to the manufacturing method of the diaphragm for loudspeakers which 
unified the edge and diaphragm body at the same time it puts in in a mold the diaphragm body fabricated beforehand 
and molds edge by injection molding, 
[0002] 

[Description of the Prior ArtJFor example, as for the corn type diaphragm, the centra! part is supported with a damper 
and the periphery edge is supported by the frame via edge, Here, since edge is bearing the duty of the spring etc. which 
return movement before and behind a diaphragm, a device which does not serve as hindrance of vibration of a 
diaphragm is given. 

[0003] The free edge etc. which specifically paste up Fick DOEJJI with which edge was united to the diaphragm, and the 
another fabricated edge to a diaphragm are known. Since it is necessary to make thickness of edge thin while there is 
an advantage which becomes unnecessary [ the former / the process of pasting up both a diaphragm and edge J, there 
is a molding top difficulty. While the latter has an advantage which can choose edge freely, the process pasted up to a 
diaphragm is needed and it has the difficulty that a process of operation will increase. 

[0004] Since the direction of free edge can take large amplitude and can support a diaphragm softly when both are 
compared, compliance is large, and since there is an advantage, like the low lowest resonance frequency fO can be 
taken, this is becoming in use gradually. 

[0005]As a manufacturing method of the edge for loudspeakers which employed the advantage of such free edge 

efficiently, the manufacturing method as shown in drawing 1 is indicated by JP,57-18399,B, for example. 

[0006] Namely, where the diaphragm 1 moided in corn shape is put between the convex shape 2 and the concave 3, If 

the fused edge material is ejected in the cavity 6 corresponding to the shape of the edge 2 via the runner 4, since the 

periphery edge 1a of the diaphragm 1 and the internal circumference edge 2s of the edge 2 are unified, a bonding 

process will become unnecessary. 

[0Q07] 

[Problem(s) to be Solved by the InventionJHowever, in the manufacturing method of the conventions! edge for 
loudspeakers mentioned above. In order to change the oscillation characteristic {sound pressure properties) of a 
process and a moid, such as making the diaphragm 1 into corn shape, being not only needed but a loudspeaker, it is the 



hindrance of manufacturing-cost reduction from it being necessary to change even the moid for injection moiding 
unified from the mold of the body. 

[0008] Since the conventional diaphragm 1 is only molded in corn shape, Since the partial vibration (resonance) where a 
paragraph and a belly are made in high frequency in the direction of a circle or a diametral direction occurs, and a sharp 
mountain and valley are produced in sound pressure properties when { that especially a diaphragm material is hard ] 
internal ioss is small, it is disadvantageous at the point of acquiring fiat sound pressure properties on audibility, 
[0009] This invention coped with such a situation, was made, and can aim at reduction of a manufacturing cost with an 
easy manufacturing method, and an object of this invention is to provide the manufacturing method of the diaphragm for 
loudspeakers which can acquire ftat sound pressure properties on audibility collectively. 
[0010] 

[Means for Solving the Problem] The invention according to claim 1 puts in in a mold the body beforehand divided into 
two or more members, and while carrying out injection molding of the edge materia! and forming an edge part in the 
moid, between said two or more members is joined with said edge material. As for the invention according to claim 2, 
said body is divided radially. 
[0011] 

[Function]While putting in in a mold the body beforehand divided into two or more members in the manufacturing 
method of the diaphragm for loudspeakers of this invention, carrying out the injection molding of the edge material and 
forming an edge part in the mold, Since between two or more members was joined with She edge material, moid 
formation of the body can be performed simultaneously with the injection moiding of an edge part, and the mold 
formation process of the body needed conventionally becomes unnecessary. 

[0Q12]Since between each member which divided the body radially was connected with the large edge material of 
interna! ioss, the resonance sharpness of partial vibration falls and producing a sharp mountain and valley in sound 
pressure properties is lost. 
[0013] 

[Example] Hereafter, the details of the example of this invention are explained based on a drawing. Drawing_2_ thru/or 

, | ! show one exampie of the manufacturing method of the diaphragm for loudspeakers of this invention. The body 
10 is divided into the piece 11 of the body of the sector of four pieces as shown in these figures. Here, the body 10 is 
formed with a pulp sheet, a nonwoven fabric sheet, etc. whose attachment of the film 10A mentioned later is enabled. 
As shown in *awing.5, the board of the circle configuration is used by punching with the composition in which the 
notch 17 and the feed hole 18 of triangulai shape were formed. 

The film 10A of 0.1 mm or less welded with the heat of the edge material of the fused polyolefin system is stuck on the 
surface of each piece 11 of the body of the body 10. When the body 10 shown in drawings is prepared by conical shape 
with the metallic mold mentioned iater, the notch 17 of triangular shape is made into slit shape. 
[0014]The edge 12 formed of injection molding is formed in the outer periphery part of the body 10. In the case of 
injection moiding, the fused edge material flows into the outer periphery parts 13 and 14 of each piece 1 1 of the body, 
and the peripheral part 15 of the feed hole 13, and is united with the body 10 by weld with the film 10A of these outer 
periphery parts 13 and 14 and the peripheral part 15. 

[001 5] Here, as an edge material, resin of the soft , > 1 degrees ~ 70 degrees is used. 

Since the edge 12 formed by this edge material has high internal ioss, the resonance sharpness of partial vibration is 
lowered, and flat sound pressure properties are acquired from producing a sharp mountain and valley in sound pressure 
properties being lost on audibility so that it may mention iater. 

[001 jj s th ( )«in f ib « ti f mold for manufacturing the above-mentioned diaphragm for 

loudspeakers. 

it is allocated so that movement to an arrow direction of the moving side mold 30 may be attained to the fixed side 
metallic mold 20. 

Two or more runners 21 into which the fused edge material is poured are formed in the fixed side metallic moid 20. 
This runner 21 is open for free passage to the cavity 40 shown in below-mentioned djswjng jsjd). 
As shown in drawing 7, the cavities 14a and 15a which corresponded to the outer periphery parts 13 and 14 of each 
piece 11 of the body and the peripheral part 15 of the feed hole 18 which the edge materia! from these runners 21 
showed to drawing 2 so that it might be formed are formed in the fixed side metallic mold 20 and the moving side mold 
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30. 

[0017]The hold protrusion 22 which carries out fitting maintenance of the feed hole 18 of the body 10 is formed in the 
fixed side metallic mold 20. The ****** taper part 23 is formed in the fixed side metallic moSd 20 in the corn shape of 
the body 10. The cavity half 40a for constituting the above-mentioned cavity 40 is formed in the end of the taper part 
23, The curve crevice 24 is established in the cavity half's 40a field. 

(G018]Qn the other hand, the taper crevice 31 where it doubled with the shape of the above-mentioned taper part 23 is 
formed in the moving side mold 30. The cavity half 40b for constituting the above-mentioned cavity 40 is formed in the 
peripheral part of the taper crevice 31. The curve heights 32 made into the shape settled in the above-mentioned curve 
crevice 24 are formed in the cavity half s 40b field. 

[0Q19]Tben, the manufacturing method of such a diaphragm for loudspeakers of composition is explained using djajgng. 
8. First, as shown in the figure (a), where the moving side moid 30 is separated from the fixed side metallic mold 20, the 
feed hole 18 of the body 10 is fitted into the hold protrusion 22, and the body 10 is set to the fixed side metallic mold 
20. In the case of this set, the field on which the film 10A is stuck is attached in the state where it turned to the 
moving side mold 30 side, 

[0020] Here, as construction materia! of the film 10A stuck on the body 10, as mentioned above, polypropylene which is 
a poiyolefln system which is easy to weld is used from an edge materia! being a poiyolefm system, and the thickness is 
0.1 mm or less. 

[0021]lf the moving side moid 30 is moved to the fixed side metallic mold 20 side as shown in the figure (b) after 
finishing the set of the body 10, the curve heights 32 will change the body 10 in contact with the outer periphery part of 
the body 10. Since the notch 17 of triangular shape is formed in the body 10 of punching at this time as mentioned 
above, As shown in the figure (c), when the moving side mold 30 and the fixed side metallic moid 20 are closed, the 
body 10 is pinched between the taper part 23 and the taper crevice 31, and the body 10 Is ********** to corn shape, 
this time — the notch 17 of the triangular shape between each piece 11 of the body corn shape -- ********** 
it becomes a slit shape notch by things. 

[0022] If an edge material is ejected from the runner 21 by cavity 40 inside as shown in the figure fd) in this State, it will 
weid to the film 10A of the outer periphery part 13 of each piece 11 of the body joined to the cavity 40, and will unite 
with the body 10. At this time, the notch 17 of the triangular shape between each piece 11 of the body, It becomes a 
slit shape notch from the shape of the body 10 being prepared by a metallic mold, By ejecting an edge material along 
with the cavity 15a currently formed corresponding to the peripheral part 15 of the cavity 14a currently formed 
corresponding to this slit shape notch, and the feed hole 18, The fused edge materia! flows into the outer periphery 
parts 13 and 14 of each piece 11 of the body, and the peripheral part 15 of the feed hoie 18, and the edge 12 united 
with the body 10 by weld with the fiim 10A of these outer periphery parts 13 and 14 and the peripheral part 15 is 
formed. 

[0023]Thus, while setting to a metallic mold the body 10 which has the piece 11 of the body divided in this exampie by 
the notch 17 formed of punching, ejecting the edge material fused in that mold and forming the edge 12, Since between 
each piece 1 1 of the body was connected with the edge material and the corn shape of the body 10 can be molded 
simultaneously with the injection molding of the edge 12, mold formation of the body 10 before setting to a metallic 
mold becomes unnecessary, and a manufacturing process is simplified, 

[0024] Since each divided piece 11 of the body is connected with the large edge material of internal loss, the resonance 
sharpness generated conventionally is lowered and the mountain and valley of sound pressure properties are made 
quiet, flat sound pressure properties can be acquired on audibility, and control of the characteristic of a loudspeaker 
becomes easy. 

[0025] That is, drawing 9 shows the sound pressure properties of the diaphragm for loudspeakers in this exampie. 
** When the characteristic before dividing the body 10 is shown, the characteristic at the time of ** quadrisecting the 
body 10 and connecting each divided piece 11 of the body with an edge materia! is shown and both are compared, it 
turns out that the mountain and valley of sound pressure properties are made quiet on the frequency of 2 or more KHZ, 

[0026] In this exampie, since the fiim 10A is stuck on the body 10, a waterproof effect can aiso be heightened. 
[0G27]Although this example explained the v ase where the film 10A was stuck on the body 10, it may be made to 
perform coating treatment to the surface of not only this example but the body 10. 
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(0028] « ' ih> (t are what shows other examples at the time of changing the manufacturing method 

of the above-mentioned d J mf udsp skers, Like the example which pier >r forn 1 «n s r otomy the web 
material of polypropylene which is a polyolefin system welded to the edge material which fused the body 10 in this 
example, and was mentioned above in this case. Since the rime and effort which sticks the film 10A on the whole 
surface of the body 10 can be saved, a manufacturing process is simplified further, 

[0029] Drawing 13 and drawing 14 show other examples at the time of changing the manufacturing method of the 
diaphragm for loudspeakers of the above-mentioned example. That is, the body 10 shown in the figure is formed by 
paper milling, and the above-mentioned film 10A is stuck on the surface of this body 10, or coating treatment is 
performed. 

(003Q]Therefore, in this example, since the body 10 needs to moid in corn shape with other metallic molds beforehand, 
although a routing counter increases compared with each above-mentioned example, it is effective in a waterproof 
effect being heightened by the film 10A or coating treatment like the above. 
(0031] 

[Effect of the Invention] As explained above, while according to the manufacturing method of the diaphragm for 
loudspeakers of this invention putting in in a mold the body beforehand divided into two or more members, carrying out 
the injection molding of the edge materia! and forming an edge part in the mold, Since between two or more members 
was joined with the edge material and mold formation of the body can be performed simultaneously with the injection 
mokfing of an edge part, the mold formation process of the body needed conventionally becomes unnecessary, 
(0032]Since between each member which divided the body radially was connected with the large edge material of 
internal loss, the resonance sharpness of partial vibration falls and producing a sharp mountain and valley in sound 
pressure properties is lost. Therefore, reduction of a manufacturing cost can be aimed at with an easy manufacturing 
method, and flat sound pressure properties can be eoSectiveiy acquired on audibilily. 
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